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We^ Boss Operating Valve Company, 
a Coq>oratk)n organised and existing under 
the Jaws of the State of Michigan, United 
States of America, of 120, East Golden Gate 
Avenue, Detroit 3, Micbigazi, United States 
of America, do hereby dedaze the invention, 
for which we pray that a patent be 

nted to us, and the method by whrcb it 
> be performed, to be particularly des- 
cribed in and by the following statement: — 
This invention relates to fluid pressure 
operable ccntrcl devices and, in particular, 
to mechanism shiftable between two alterna- 
tive positions in response to successive 
momentary ai>plications of fluid pressure. 

It is an opject of the present invention to 
provide an improved device for controlling 
movement of a valve or other actuating mech- 
anism between two alternate fiositions in res- 
ponse to successive momentary applications cf 
fluid pressure, and which is reliable, compact, 
cheap to produce and has improv^ wearing 
qualities. 

According to the invention there is pro* 
vided a fluid pressure operable control mech- 
anism comprising a housing, an actuating 
spool mounted la the housing so as to be 
shiftable between a first position and a second 
pcsition, first and second chambers in the 
housing pressurizaWe to shift the spool to 
said first and second positions respectively; 
a central chamber; means for alternately pres- 
surizing and exhausting the central chamber; 
passages coimecting the central chamber with 
the first and second chambers; valve means 
disposed in the passages so as to be movable 
between a first position preventing fluid flow 
in the first chamber and a second position 
preventing fluid fiow to the seccMid chamber; 
and means responsive to movement of said 
spool to the fu'st and second posidons for 
urging the valve means towards its first and 
second portions, respectively, the valve means 
t^ing so constructed that upon pressurizadon 

[Price 4s. 6d.] 



of the cential chamber and t]» consequent 
shifting of the sjfotA, the "valve means is 
maintamed in position against the action of 
the means for urgii^ it towards its first or 
second posidons imdl the central chamber is 
exhausted. Hie mcchapfsm is such that it 
may be used with comprcssihle or incompres- 
sible fluids and it has xeladvely few nooving 
parts which may require adjustment or re- 
placement. 

The preferred embodiment of the inventiQn 
comprises an actuating ^kk>I shiftable be- 
tween two alternative positions and control- 
Ung inlet and ^aust ports of a tlvee-way 
valve for a reciprocable fluid mxmoi. The 
spool is shifted by means of two fluid cham- 
bers at its opposite ends, and passage of 
fluid to each chamber is controlled a 
shutde valve di^sed centrally vnthin an 
axial passage extending throu^ the spool 
Means in the form of helical comj^ression 
springs are provided on (^[^site sides of 
this shutde valve and are enpgeabk with the 
hcusmg ends which form the two chambers 
in suc£ a manner diat the shuttle will be 
urged to close that proxdon <^ the passage 
remote from die housing end toward whidk 
the actuating spool has been shifted. 

A transverse passage is used to supply fluid 
to a central chamber in the passage within 
which the shutde valve is di^sed, and a 
control valve is provided for alternately sup^ 
plying pressure to and exhausting it from 
this central chamber. In the pr^ecred em- 
bodiment of the invendon, the control valve 
operates an intermediate valve movable in a 
direcdon transverse to the actuating spool 
axis, and a detent is connected to the inter- 
mediate valve and is movable into locking 
position with respect to the spool when the 
intermediate valve is closed. The arrange- 
ment is such that this detent wHl engage the 
spool only alter the intermediate valve has 
t^en closed, and will be withdrawn &om lock- 
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lag engagemsnt with the mool before rf« !w IT ' ' ~ 

jntermediate vaJve opens to admit m • ° j ^^i'^ ^? '^'^ chamber 35 ahs m«ssiir- tiS 

the central chamber. Thu«. n» 

ized to shift piston 37 to the riffht. 



, — , ^ 

5 wT iir^ ^ "^'^*' 

Fbr instances where incompressible fluid* 
are used, a pair of check valveTare 
to the respective end chambers of the actoaN 
10 'P""^' these check vaJvcs being sepS 
10 by a spacer and conneaed to eriiauft i» a 
manner saf that evacuation of the end cham- 
ber toward which the actuating spoTis 
bemg shifted wiJ] bs assured. A chedT valve 
passage bypassing the intermediate valve and 
S^^S cJ^'^'ber and contrd 



shift piston 37 to the right. 
A chamber 38 is provided in housine 12 

39 and a conduit 41 to motor chaiber 35 
^ edjitust pert 42 is provided in honsbg 
" « cmnected by a lateral passage 43 

9^is fn fht "P"^^ «5»oJ 

IS in the position shown in Fieuie i 

44, so that motor chamber 35 will bec^ 
nected to exhaust When spool W^ftrto £ 
positton shown in Figure 2. seal 45 m^t 
off the comitction between chambers 38 md 
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The invention is described, merely by way 
cf erampJe, with reference to the accompany- 
mg drawmgs, in which:— *^ 

r-vf!?"^ ^ partially schematic cross-scc- 
tiwna] view of mecfaamsm accordinE to the 
invention shown as controlling fluid flow to 
a reaprccating motor, the parte being shown 
in an uitial positim; 

Figure Z is a view smiOar to Figure 1 dklSion" «f"ft,^?^ J''" "''^ 

showmg the parts in first momemarily^s- a-^- H'i '^^''^ ''^^ and 

surizcd condWon; i-aminiy pws- against the dicecuon of fluid flow whm open- 

Figure 3 is a view similar to Figures 1 • 
and 2 shewing the actuating spooj in its new h-« i7"l*^!?°' ^-"2°' ''^ " ^^st aaal 
pi^tton after depcesimizatKJn, and m ,h ° ^""^ ^^^B" bore 

Figure 4 is a view shnflar to the previous ^rf., b=«5 bang disposed an opposite 
figures shcwmg die actuating spool after hav- a„ {n.-„?^ enkiged central chamber 49. 
ing beai shifted back into its first poation w ^\ <^«Ppsed witbtn bore 48 and 
upmi iwHiessnrizatico. jjas a centcal bore 52 of the 



d>amb^ 31 to"ie moTo^ irw^^S 
"S^^.^.'^P""! 19 could be SconS 
msans other than the thrse-way valve f^ 
inotcr 36 within the principles J thTtovS^ 
oon. It should also be obse^ed Aai^S &e 
Pvmng acrangcment shown for the ihreel 

Z^,ri!f' "ty^'no" of seals, which m 
lUustrated as being 0-rings, is in accordant 

undesired d istcition or damaRs to 2is O- 
T^^^I^V\^f 0-rings J mo^ £ 
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upm Tqmessnrizatian. 

Referring to the drawings, th; mschanism 
w goiendly indicated at 11 and comprises a 
housing 12 havmg end plates 13 and 14 with 
gastets l3 and 16^ cespectivefy, and held in 
position by bolts 17. Housing 12 h of gener- 
aUy rectangular shape and has a central bore 
IB wiuun 7*ich is disposed an actuating 
spool gensralty indicated at 19. Spool 19 is 



same diameter 100 



? tore 47 ccnnicted with chamber 49 

rfi chamber 49. and a spheri- 

^L^""^^ V8lv=^ member 55 is disposed 
wjAm chamber 49 and is shiftable into en- 105 
gapment with either valve seat. A long heli- 
ral compression spring 55 is disposed Irithin 

- _ , „ „ 'I IS engaged at one end by end 

somewhat shortw than the space betw-en i * ee.'* ™^ *is spring engag- 

pIatesl3andl4andha8endSn, 2r;n3 t^finS? -P" ^f?? h^ical compresf/n 110 
22, respectively. sKdaUs withSi seals 23 and /° « dis- 

24 earned by housing 12. The seals form end ^i^^'^ !?4 PJ"' W and valve 55. 
chambers 25 and 26 adjacent ends 21 A , *^ "nd 57 are such 

22, respectively, of die^TOlT that^when gjool 19 is in tiie position shX 

A constant pressure supply part 27 is 
provided m housmg 12, diis port leading to 
<m annular chamber 28 surrounding spool 19 

"^u^- 'P""*^ carries a seal 29 
inovabJe witii tiie spool between a first posi- 

«^fi,tlt ^ 1 ""tJ a second 

position as shawn m Figure 2. In Figure 
1, seal 29 cub off supply chamber 28 from 
an annutar chamber 31 formed in bare 18 
betwen seal 29 and a seal 32 carried by spool 
ly Oiamocr 31 is connected by a p«t 33 
and a conduit 34 to a chamber 35 of a 



in V — *' "i-" i^jsi' position shown 

m Figure 1. sprmg 57 will be compressed 115 
sufficiently to urge valve 55 against s^t 53 
When spool 19 is in the posi^n sS k 
Figcre 3, spnng 57 will be relaxed wblc 
sprmg 56 is compressed, so riiat shutde valve 
33 wiJl be used agamst valve seat 54 
K„ Jl. 5"*^ '^^ ^'^ chamber 58* within 
c^fr „F 0*^1 spocl 19 is provided widi a 

wffLn »v ""'f ^1"^°^ 59 and 61 

wiflm tins chamber. A plurality of radial. 
PMsages 62 extend between cham>»r 58 and 
central chamber 49 within groove 61. A 
w^d ^f"^"'^^ indicated at 63 is 
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125 



glindsc motor 36 having a pfemn 37 In SLa^^" «f"«=""3r indicated at 63 is 
Figure 2, cbambtrs 28 nil SI^^ookJ^ KTwd d««ib«l b;- 

xcw and for controlbng fluid to and from 
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chamber 58. This actuator comprises a cylin- 
drical portion S4 sUdabfe witlun a boie 65 
extending into one side of housing 12 trans- 
versely to bore 18. Cylindrical portion 64 of 
aauator 63 carries a seal 66 which forms a 
chamber 67, a passage 68 connecting this 
chamber with chamber 58. A helical com- 
pressicn spring 69 is disposed between actu- 
ator 63 and a cover 71 so as to urge the 
actuator toward the right as seen m the 
figures. When in this position, an intermedi- 
ate valve seal 72 carried by actuatcc 63 is 
disposed within passage 68 to dose the con- 
nection between this passage and chamber 
67. 

Chamber 67 is adapted to be momentarily 
pressurized by some signal source such as a 
three-way valve schematicalty indicated at 
73 and having an inlet pert 74, an exhaust 
port 75 and a working port 76 connected 
by a conduit 77 to chamber 67, Valve 73 
may have a normal exhaust posidon^ being 
shiftable to its supply position by a pnsb- 
buttcn controlled solenoid 78. It will be 
understood of course that odier means could 
be used for shifting actuator 63 to its open 
position, and that means other than spring 
69 could be used for urging the actuator 
toward its closed position. 

In order to facilitate pressure reduction in 
end chambers 25 and 26 during operation^ a 
passage 79 having a check valve 80 may be 
provided, this passage connecting conduit 77 
with chamber 58 and bypassing intermediate 
valve 72. Check valve 80 will nermit fluid 
flow from chamber 58 to control valve 73 
but will prevent pcessurization of chamber 
58 ether than through intermediate valve 72. 



40 



Alternadvely cr additionally. Weed passages 
80' and 80^^ leading to the atmosphere could 
be provided for chambers 25 and 26 reS"* 
prctively. 

The cuter end of valve 63 carries a detent 
81 disposable within either groove 59 or 61 
45 of spool 19. The length of detent 81 and 
position of valve 72 relative to the detent 
are such that upon opening movement of 
actuatrr 63, that is raovemsnt to the left, 
chambers 67 and 68 will be connected only 
50 after detent 81 has been withdrawn from 
groove 59 or 6L Similarly, upon rigfatward 
or closing movement of actuator 63, valvt 72 
will cut off the connection , between chambers 
67 and 68 before detent 81 enters either 
55 groove 59 or 61. It will become apparent from 
an operation description of the invention that 
because of this arrangement detest 81 will 
at no time be subjected to sabstontial lateral 
stresses which could subject it to excessive 
60 wear cr failure during use. 

A pair of alternately cperable valves 82 and 
83 are provided for ensuring that chambers 
25 and 26 are properly and adequately evacu- 
ated when spool 19 is shifted toward one or 



05 the other chamber. It will be learned from of spool 19 to its upper position will cause 



the operational description that evacuation of 
the proper chamber will nOTihally be accom- 
plished by shifting of control valve -73 to 
Its «haust position inuncdiately before in^- 
mediate valve 72 reaches lis dosed position. 
To facihtate tiiis action, spring 69 is pre- 
ferably light, and passage 79 may be provided 
8?^descr^^ above. In die case of incooHJces- 
sibie fluids however, it is possible that these 
chambers will not be sufficiently evacuated 
by the control valve al«ie. Valves 82 and 83 
are disposed at opposite ends of a bwc 84 
disposed within housing 12 alongside bore 18 
bare 84 having valve seats 85 and 86 formed 
at oppcsite ends thereof. Valves 82 and 83 ax? 
of spherical shape and are deposed within 
chambers 87 and 88, respectively, these cham- 
bers being disposed at opposite ends of bore 84. 
Gasket 15 has a passage 89 connecting cham- 
ber 25 witii chamber 87, mid gasket 16 has 
a similar passage 91 connecting chainber 26 
with chamber 88. Bore 84 is connected with 
exhaust passage 43, and a space*- 92 in the 
form of a rod is disposed within the bore 84 
and engages valves 82 and 83 at its o^wsitc 
ends. The length of qiacer 92 is such that 
only one valve 82 or 83 vrill be able to 
engage its valve seat at any tone. It will thus 
be s:en that should chamber 25, for ex- 
ample, be pcessurized and chamber 26 ex- 
hausted, valve 82 will engage its seat 85, thus 
holding valve 83 off its seat 86, so that as 
the spool 19 moves toward chamber 26 fuU 
evacuation of this chamber wiH be assured. 

In operation, let us assume an initiBl con- 
dition as shown in Figure I, in which actuat- 
ing spool 19 is in its kwer or exhaust posi- 
tion and control valve 73 is in its exhaust posi- 
tion with solenoid 78 deenergized. Upon 
energization of solenoid 78, control valve 73 
will movs to its suRyly position, applying 
pressure to chamber 67, and shifting detent 
acmator 63 to the left. Detent 81 mH be 
withdrawn from groove 59 before valve 72 
opens, and upon opening of valve 72 pres- 
sure will be applied to diamher 58 and will 
pass through passages 62 to chamber 49. 

Since spool 19 is in its lower position, 
spring 57 wiH be holding valve 55 against 
seat 53, and the pressure will thus pass 
through bore 47 to chamber 26 and shift 
spool 19 upwarxUy into the position shown in 
Figure 2. This will close exhaust valve 45 
and open inlet valve 29 to pressurize motor 
chamber 35, Since at tiiis time pressure will 
be applied to chamber 88 through gasket 
passage 91, valve 83 will engage its seat 
86 and red 92 will hold check valve 82 off 
its scat 85. An open connection will thus exist 
between chamber 25 and exhaust port 42 
through gasket passage 89, chamber 87 and 
bore 84. FuH shifting of spool 19 to the posi- 
tion of Figure 2 will thus be assured. It 
will be noted that even though the shifting 
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bore 52 is evacuated. 

Upon deensrgizatioa of solenoid 78, valve 
I u ^^I^ position, and 

caus^. chamber 26 to retiini to atmaspheric 
10 ^V^*^^^ this chamber may net be 
*u completely evacuated is incompressible fluids 
are used. Fluid flow from chmber 26 wiJi 

Exhausting of chambar 67 will cause d-tent 
actuator 63 to ^shift to the righril^-d^ £ 
.^^^ 69, dosing valve 72. De- 

tent 81 wiU enter groove 61 to lock spool 19 
in place. Ordinarily, spool 19 will be held 
in position by friction alone so that detent 
»l will act only as a precautionary device. 

As chamber 49 is evacuated, spring 56 
wiU mige shuttle valve 55 to its lower posi- 
non, so that the parts will assume the con- 
diticn shewn in Figure 3. The parts will re- 
mam m this position until solenoid 78 is 
agam energized, shifting control valve 73 to 
^. J"FP^ posi^. This will again cause 
shiftmg of detent actuator 63 and withdrawal 
<tf detent 81 from groove 61. Further travel 
30 of detxmt actuator 63' will cause opening of 
intermediate valve 72 and application of pres- 
sure K) chamber 58 and thus to shuttle valve 
chamber 49. 

«f ^5 position secona po 

35 of Figure 3, pressure will flow through bore exhausted. 

^^fi^^^^ -tt- according to Qaim 1, 

to the position shown in F^zA ^cuZ 7^J^ '^^^''^ chambers aie 

ii^ inl« valve 29 JSd ope^ eSC^^ ^^^IJ^^'"" "^^^ 

4f to exhaust motor chamb^ 35 Pres«^ Jh^^^-c. ^ ^^'^^ ^P°°^» 

also, flew throughl^etVs^^^^^^ *^ P^^^S^ comiectine the centraf ch.mh.r 
chamber 87, dosing valve 82 and shifting rod 
^2 to hold valve 83 in its qjen position. This 
^1 ensure complete evacuation of chamber 
I ^^P^^ «Wfts downwardly, Shuttie 
valve 55 will remain in the position of Figure 
4 despite compression cf sprmg 57 since pres. 
sure will be maintained in chamber 49. 

Deenecgization of solenoid 78 will cause 
aurtmg of control valve 73 to its exhaust posi- 
non. This will cause chamber 25 to be ex- 
hausted through bore 52, chamber 49, pas- 
sages 62, chamber 58, passage 68 and cham- 
ber 67, as well as bypass passa^ 79. Detent 
actuator 63 will shift to the righ^ closing 
mcermediate valve 72 and permitting detent 

SridrSaT^rliU'J ?h-tL^^I according to anv pre- 

Sus attain the S)S shoTra\&. 1 tA'^^l^ * ^' 

with shuttle valvVSS hdd SnsTvS^eat < -'^-^-^^ °^ positions. 
53 in readiness for another cycle. 
It will thus be seen that an improved 



re- 
costs in its Froductica*It7s"uMWe wrtii^fe 
CwmpressibJe or incompressible fluids and 
may be controlled in a number of different 
ways to cause alternate actuation of any of a 
variety cf mechanisms, ^ 

WHAT W CLAIM IS.-- 
nnL^ ^"^^ Pressure operable control mccb- 
^^n^ '°'°^'!f°-^ a bousing; an actuating 

^table between a first position and a second 
PwSitjcn; first and second chambers in the 
hcusmg pressurizable to shift the otoqI to 
said first and second positions respectively: a 
central chamber; means for alternately lies- 
surmng and exhausting the central chambe- 
passages coimccting the cenu^ chamber witii 
tte first and second chambers; valve means 
msposed m tiae passages so as to be movable 
position preventing flatid flow 
to the first chamber and a second position 
preventing fim'd flow to die second chamber; 
and means responsive to movement of said 
spool to the first and second positions for 
ucgmg the valve means towards its first and 
second positions, respectively, die valve means 
bemg so constructed that upon pressurization 
cf the central chamber and the consequent 
shifong cf the spool, tiie valve means is 
mamtamed m position against the action of 
the means for urging it towards its first or 
second positions until the central chamber is 
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the passaees connecting the central chamber 105 
with the first and second chambers are formed 
by bores m the spool. 

3. A mechanism according to Qaim 2, 
wherem the valve means comprises a shuttie 
valve mounted within the central chamber for 110 
alternatively closmg the ends of tiie passages 
formed by the bores in the spool. 

4. A mechanism according to Qaim 3, 
wherem die means for urgmg the shuttle 
valve towards its first and second positions 115 
compnses two springs each mounted in cue 
of the bores forming tiie passages connecting 
the c«icral chamber witii die fiist and second 
chamber, each spring having one end cn- 
gagm^ tiie shuttie valve and the opposite end 120 
cngagmg a stationary support. 

5. A mecham'sm according to any pre- 



65 



shiftable raccham'an has been provided which 
IS responsive to momcntaiy actuation of a 
oonttol valve m shift to akeraaie positions. 



A *A il — ^* **"* positions." 

o. A mechamsm according to Qaim 5 125 
whsrem means are provided for ittracting tiie 
detent before prcssurization of die cttitral 
cnamber. 

7. A mechamsm according to Qaim 5 or 
5 which cong>rises a detent actuator for 130 
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8. A mschanism according to Qaim 7 
wherein an intcrniediate vaJve is provided 
movabie with said detent actuator, saS 
jncermadiate valve being arranged to prevent 
pr^ssunzaacn of tiic central chamlw until 
tns detent has moved to its retracted nosi- 

9. A mechanism according to axiy preceding 
claims whercjn the means for aJtcmately prc4 
sunzmg and exhausting the centra] chamber 
includes a ccntrol valve. 

l^'n "*^^2°ism according to Qalms 8 
and 9 wherein a passage connects the outlet 
cf the control valve, via the ratermsdiate 
valve, with the central chamber, and a further 
passage connects the central chamber with 
the outlet cf the control valve bypassm* the 
Jntcrmedmte valve, this bypass pa::sage bsmg 
provided with a check valve for pexmittin? 
flow only from the central chamber to th* 
ccntTol valve. 

11. A mechanism accarding to any preced- 
ing dajms wherein means are provided rc:- 
pcns.ve to prcssurization of either cf the first 



connecting the 



and second chambers for 
other chamber to exhaust. 

12. A mechanism according to Qaim II 
wherem the means for connecting thTfirst 
and second chambers to exhaust comprises 
passa^ connected to exhaust, first and 
sectmd valra mourned in said passages 
for prevaitmg fluid flow from the fcst 
sad second chambers respectively to exhaust, 
and means responsive to movement of eithar 
cf the valves to its closed position for shift- 
ing the other valve to its open position. 
^ 13. A mechanism according to any pieced- 
mg daun wherem the spool comprises a thiee^ 
way T^ve movable to a supply, position upon 
movement of the spool to its first position and 
an exhaust position upon movement of the 
spod to its second pcation. 

14. A fluid pressure operable control mech- 
anic constructed and arranged substantially 
as herem described with reference to and as 
lUustcated m the accompanying drawings. 
J. A. KEMP & CO., 
Chartered Patent Agents, 
14, South Square^ Cray's Inn, 
London, W.Cl, 
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FIG. I. 




90254a COMPLETE S?=CIF! CATION 

4 SHEETS brewing Is a reproduction of 
the Orjglaal en a reduced scale 

Sheets 1 & 2 




FIG.3. 




9Q2640 COMPLETE SPECIFICATION 

4 SHEETS drowlng is a reproducUon of 

the Original on o reduced scale 
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